Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
Introduction
Agglomeration of economic activity has received considerable interest in the past literature. Based on the elaboration of the field of New Economic Geography initiated by Paul , studies primarily focused on the production side of economic activity and investigated the agglomeration of firms and employment in industrial (e.g. Brülhart 1998 , Brülhart 2001 , Midelfart-Knarvik et al. 2000 Strange 2001) or services sectors (e.g. Kolko 2010 , Midelfart-Knarvik et al. 2000 , respectively. In the recent past, attention was drawn to the occupational side, investigating which areas of skills and knowledge are driving the geographical concentration of workers (Gabe 2009 . These studies put emphasis on how the production is done and what the specific skill requirements of the workforce are rather than focusing on the outcome of production (Feser 2003) .
It is relatively unexplored, though, which are the specific knowledge areas that are driving economic development (Gabe 2009, Powell and Snellman 2004) . This gap of analysis is mainly attributed to the problems arising from the measurement of knowledge (Howells 2002) . The past literature has mainly addressed human capital as a driver of economic development and measured human capital in terms of the level and degrees of education. However, education is only imprecisely measuring knowledge and skills (Ingram and Neumann 2006 ). An illustrative example is the knowledge area of mechanical tasks. For a mechanic working in a bicycle shop it is not required to have the same educational degree as a professor in mechanical engineering. However, the knowledge required in mechanical tasks might be similarly high for both types of occupations. The type of education and the degree of knowledge do not necessarily have to coincide. The methodology of Feser (2003) - which will be outlined later in this paper-offers a valuable tool to measure the degree of knowledge and thus the effects of human capital on economic development.
Recent empirical studies find evidence that knowledge and skills in the areas of law and government and medicine and dentistry, engineering and technology, production and processing are most rewarded in the US labor market whereas knowledge in chemistry, physics and biology, food production, personnel and human resources is not rewarded (Gabe 2009 ). In another study, Abel and Gabe (2011) find that a one percent increase in the regional share of college degree holders is associated with a two percent increase in regional GDP per capita. More specifically, producer service knowledge (which comprises the areas of administration and management, economics and accounting, customer and personal service, clerical, law and government) and knowledge in information technology (computers and electronics) are conducive for regional growth. The importance of producer services for economic development is also supported by Hansen (1990) who explains that these workers are providing a greater division of labor and as Lindahl and Beyers (1999) put it, these workers use their creativity and abilities to work in research and development and to produce valuable products for the economy. Florida et al. (2008) found that computer science-, management and business-, and financial operations-based occupations determine regional economic development.
As regards the economic development in the German economy, a larger growth of technological employees and bohemians has been shown to be conducive for regional employment growth (Wedemeier 2010) . The author further found that technological diversity is promoting productivity growth but not employment growth.
The aim of this study is to disentangle the extent to which knowledge and skills will be rewarded differently in the German labor market. Furthermore, this study analyzes the geographical clustering of workers with different knowledge across the German regions. The innovativeness of this study is to set up a regional classification of the knowledge economy in Germany in a similar way as it has been done by Florida et al. (2002) for the US. Florida et al. found that especially the creative professionals, workers in the fields of education, engineering, science and arts, are driving regional competitiveness, innovativeness and thus economic growth.
In our analysis, we first investigate the effects of job-specific knowledge for workers' earnings in the German economy. For our analysis we extract data measuring the knowledge requirements for different occupations from the US Department of Labor's O*NET system. We use data for individuals' characteristics from the German Socioeconomic Panel (GSOEP). Our analysis specifically accounts for the regional information that can be obtained with the GSOEP data through a special user contract. This information covers the 96 regional planning units in the German economy. With the regional information at hand, we investigate the geographical localization of employment. With our study, we can provide new insights about the importance of different knowledge areas for the achievement of wage premiums in the German labor market. We can show that these effects work independently from the level of individuals' education. This paper is organized as follows. In part 2 we motivate the theoretical background for the analysis, addressing the effects of knowledge spillovers, innovativeness and economic growth. In part 3 we explain the econometric methodology, present and finally discuss the results from a Mincerian earnings regression and a geographical concentration analysis. In part 4 we conclude.
Theoretical background
The economic literature has long ago addressed the positive effects resulting from knowledge and human capital accumulation for economic development and growth (Lucas 1988 , Romer 1986 ). Human capital is said to promote individuals' productivity and generation of ideas (Becker 1964) . Especially the creative professions are explained to be conducive for economic growth (Lucas 1988 , Florida 2002 . Moreover, the literature stresses that the highly educated people in a society enhance the productivity of others (Lucas 1988 , Rauch 1993 , Moretti 2004 ).
According to Howells (2002) , five elements characterize the relation between geography and knowledge activity. First, knowledge is inherent in an individual that has been shaped by social, cultural, and economic influences in a certain geographical location, second, the knowledge is formed by interactions with other human beings that are also influenced by geography, third, these human interactions are dependent on geographic distance through screening and further transaction costs, forth, gathering information and learning is locationspecific and dependent on the location's social, cultural, political, economic context, and fifth, the filtering and interpretation of the gathered information will be location-specific, as well.
In the economic literature, agglomeration or geographical proximity to other people, is found to enhance the mutual exchange of ideas and knowledge (Glaeser et al. 1992) . Diversity of employees in this regard is explained to foster the flow of different ideas and knowledge (Jacobs 1969 , Florida 2002 . These spillovers are increasing technological progress, causing innovations, and are thus conducive to economic growth (Rauch 1993 , Howells 2002 ). This relation is contrasted by the older view of Marshall (1890) that specialization is leading to better access of inputs, labor and knowledge spillovers. Building a bridge between these contrasting views, Duranton and Puga (2001) developed a model that attributes the production of new items to diversified cities. The producers over time learn how to produce in masses and then production switches over to specialized cities. A great range of further studies support the importance of knowledge spillovers (see for example Feldman 1996, Audretsch and Feldman 2004) .
Especially in jobs where tacit knowledge is required, proximity to peers (face-to-face contact) becomes important in order for the workers to benefit from mutual learning processes (Polanyi 1966 , Howells 2002 , Lever 2002 , Storper and Venables 2004 . Workers benefit from closer communication with each other, face fewer incentive and coordination problems, bear lower screening costs for potential new partners and can derive a higher degree of motivation (Storper and Venables 2004) . Being close to peers, workers can become more productive (Lucas 1988) . This view is supported by a recent contribution by Borowiecki (2013) who finds that classical composers benefitted from the clustering and quality of their peers. Their productivity in terms of written works per years significantly increased when other classical composers of high quality were close.
Agglomeration, however, does not only invoke positive externalities. Workers benefitting from collaboration will benefit from clustering together whereas other workers might suffer from a higher degree of competition (Howells 2002 , Lever 2002 .
Empirical analysis
In the empirical analysis we will first construct a measure for knowledge intensity. Second, we measure the effects of knowledge on labor earnings through a Heckman selection estimation procedure. Third, we investigate the geographical localization of employment across the German regional planning units.
Construction of the knowledge index
We extracted information about different occupations' knowledge requirements from the US Department of Labor's O*NET system.
1 The data comprise -among others-information on different occupations' level and importance of knowledge in 33 subjects, as is shown in Table 1 . we combined more than one occupation from the O*NET system with an occupation from the GSOEP in several cases. 2 We did not, however, match every occupation from the O*NET system to a German occupation, since there is no exact correspondence between all occupations across the two countries. 3 When we combined more than one occupation, we used the average value of level and importance of knowledge across the occupations.
We finally calculated a knowledge index by multiplying the level of knowledge score with the importance of knowledge score in a similar way as it is done in Feser (2003) or Gabe and Abel (2011) . We defined highknowledge requirements covering the occupations that score an index value of at least 60% of the score of the occupation with the highest value of the knowledge index. This cutoff is chosen admittedly arbitrary, but deals with the fact that several other occupations also require a certain degree of knowledge in a given subject. 
The effect of knowledge on earnings
We investigate the effect of knowledge requirements on individuals' earnings by estimating a common
Mincerian earnings equation (Mincer, 1974; Gabe 2009 ), supplementing it with our knowledge indicators:
The dependent variable is the natural logarithm of monthly individual labor earnings, educ is a variable indicating whether the individual has received the A-levels, X is a set of variables capturing individual characteristics (married, immigrant, male, job status), age and the square of age are taken to capture effects of labor market experience. Z is the vector of high-knowledge indicators. We estimate the equation for the full-time employed persons with a Heckman selection procedure. In the first stage, we estimated the selection into fulltime employment with a Probit model, in the second stage we estimated the earnings equation. We omitted those individuals from the sample who were of age less than 18 and more than 65, as well as those with unknown occupation.
Our approach suffers less from the ability bias usually found in Mincerian earnings regressions (Card 1999 ).
The reason for this is that by focusing on workers' occupations we can capture elements of education, experience, as well as inherent abilities, all of which made workers attain their occupation (Gabe 2009 ).
The results in Table 2 show in the second column the results from the Probit regression of selection into fulltime employment and in the third column the earnings regression outcome. We choose a sample selection estimation procedure since not all of the individuals in the sample work full-time (around 65 % work full-time, see the summary statistics in the Appendix). We follow Gabe (2009) and used a variable capturing the difference of other household income to individual income as exclusion restriction in the selection equation. The idea behind is that people would be less eager to work full-time if other household income was very high.
The results show that particularly knowledge in the areas of sales and marketing, computers and electronics, mathematics, biology and law and government enhances the individual's earnings. In contrast to Gabe's analysis for the US (2009), we find that in the German economy knowledge in clerical tasks, personnel and human resources, mechanical tasks, biology, philosophy and theology is rewarded, as well, whereas knowledge in building and construction, psychology, public safety and security, telecommunications and transportation is not rewarded or even penalized in the labor market.
We computed the percentage wage premium for the variables as (exp( )-1). For those variables that are entering both the selection and the earnings equation, the literature points to the necessity to first calculate marginal effects for the outcome regression coefficients which account for the selection into full-time employment, as well. The coefficient that is obtained from the earnings regression is thus corrected. We computed the correction according to the following formula (see Greene 2012, Sigelman and Zeng 1999) 5 : 
Agglomeration of employment in jobs with high-knowledge requirements
In this part of the analysis, we investigate the geographical localization of employment in different jobs with high-knowledge requirements. To run the analysis we make use of the regional information in addition to the individual data of the GSOEP. We obtained additional information on 96 so called "Raumordnungsregionen"
(see the Appendix for a list of regions), the regional planning units in the German economy. These units consist of one or several "Stadtkreise" and "Landkreise", the urban districts and counties, and the construction is based on commuter flows. Our data set reduced to 6265 observations which is due to the fact that on the one hand we considered only those individuals who provided information on whether their workplace is located at their place of residence. For the other ones, we considered only those individuals who lived in a commuting distance to the workplace of up to 20 kilometers.
To measure geographical localization, we employed the Krugman concentration index (1991 b) in a modified way similar to the methodology taken by Midelfart-Knarvik et al. (2000):
where k denotes the knowledge area, e is employment, and r denotes the region. The higher the index value, the higher is the degree of geographical concentration.
The results in Table 3 display that particularly workers with high-knowledge in communication and media, physics, fine arts, chemistry and geography are more concentrated across German regions, whereas workers with high-knowledge in production and processing, philosophy and theology, clerical tasks, customer and personal services and language are more dispersed across regions. requirements. We do not show results for food production, sociology and anthropology, foreign language, history and archeology and telecommunications, since the number of employees in the sample was very small.
We can graphically depict the distribution of employment for different knowledge areas by plotting the values of regional Balassa indices per subject of knowledge. The Balassa index is measured as follows:
The same notation as for the Krugman index applies. The Balassa index captures a relation between the regional and the knowledge area's employment level. The geographical coordinates for the 96 regional planning units have been obtained from the "Bundesinstitut fuer Bau-, Stadt-und Raumforschung" (BBSR).
From Figure 1 we can conclude that workers in professions that require high-knowledge in communication and media localize in only a few regions, specifically in the regions of Munich, Augsburg, Donau-Wald, Braunschweig, Westmecklenburg, Bremerhaven, Hamburg, Berlin, Dortmund, Rheinhessen Nahe, Rhein-Main and Unterer Neckar. In these regions the TV and movie industry is present (especially in Munich, Berlin, Hamburg), as well as newspapers and radio stations. Clustering of activity indicates that fewer contact with people in other knowledge areas but more contact with peers is demanded. It is worthwhile to stress one more time that it is not the product, for example the TV show or the radio broadcast, which is relevant for this type of analysis, but it is the inherent knowledge about the topic of communication and media of the workforce. The use of the product of communication and media would be widely spread over the regions, however, the concentration of the workforce follows a different pattern. goods production instead of the final good production apparently dominates the regional distribution of employment. Baden-Würtemberg, the very South-Western state in Germany, is well-known for its automobile production which is last not least due to the invention of the first automobile with a combustion engine by Carl Benz in 1886 in Mannheim.
Conclusions
Our analysis revealed that particularly high-knowledge in sales and marketing, computers and electronics, mathematics, biology and law and government generates a positive wage premium for workers in the German economy. Education serves as an important positive influential factor for earnings, however, impacts stemming from high-knowledge exist independently from the level of education. High-knowledge in food production, design, building and construction, chemistry, psychology, sociology and anthropology, geography, foreign language, public safety and security, telecommunications, communication and media, and transportation appears not to be specifically rewarded or even be penalized in the German labor market. In our analysis, we found that in the German economy the effects for earnings due to high-knowledge in the areas of clerical tasks, personal and human resources, mechanical tasks, biology, philosophy and theology are positive which contrasts recent results for the US (see Gabe 2009 ).
Taking a look at the geographical distribution of employment, our results suggest that workers in jobs with high-knowledge requirements which generate positive wage premiums like mechanical tasks or administration and development are more dispersed across regions. This result is in line with the categorization of Gabe and Abel (2011) , indicating that the dissemination of knowledge does involve people outside the knowledge area and is not narrowed to peers. Our analysis was focusing on the workers' knowledge in specific subjects rather than on the outcome of production. We argued that the consumption of the product and the distribution of highknowledge employment well followed different patterns.
Given the regional distribution of knowledge-intensive employment in the German economy, in a follow-up study we will conduct further investigations about the interdependencies between knowledge and regional growth. 
